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Art Unit: 2879 

DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.1 14, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.1 14, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on April 
20, 2006 has been entered. 

Claims 40-60 are pending in the instant application. 

Information Disclosure Statement 

The information disclosure statement submitted on April 21, 2006 has been 
received and is being considered. 

Claims 40-60 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hsu etal. (US 6333598) in view of Rodriguez et al. ("Catalytic Engineering of Carbon 
Nanostructures," Langmuir 11, pp. 3862-3866 [1995]) (of record). 

Regarding claims 40, 52, and 58 Hsu teaches a method of manufacturing an 
electron-emitting device, comprising the steps of; providing a substrate (Fig. 28, 12; 
Column 11, line 21) on which a first electrode (Fig. 28, 22; Column 14, line 31) and a 
second electrode (Fig. 28, 18; Column 14, line 25) are disposed; and arranging a 
plurality of carbon fibers on the first electrode so that a height of at least a part of the 
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carbon fibers from the substrate is larger than a height of the second electrode from the 
substrate (Fig. 28, 50; Column 14, line 45; Column 15, lines 59 to Column 16, line 4). 
Hsu teaches that the carbon nanotubes are formed by plasma chemical vapor 
deposition (Column 15, line 66 to Column 16, line 2). Hsu fails to teach wherein each 
carbon fiber has a plurality of graphenes. Hsu fails to teach wherein the graphenes are 
stacked in a direction different from a direction perpendicular with respect to an axis 
direction of each carbon fiber, as required by claim 40. Hsu also fails to teach wherein 
the graphenes are stacked along an axis direction of the carbon fiber, as required by 
claim 52. Hsu also falls to teach wherein the graphenes are stacked so as not to be 
parallel to an axis direction of each carbon fiber, as required by claim 58. 

In the same field of endeavor of forming carbon nanotubes by chemical vapor 
deposition (CVD) (Page 3862, beginning with "Carbon nanofibers are the product of..." 
and ending with "...in the form of a fibrous structure"), Rodriguez teaches wherein the 
structure of carbon nanotubes formed by CVD include graphenes, and the graphenes 
are stacked in a direction that is not perpendicular to an axis direction of the carbon 
fiber. (Page 3864: "the graphite platelets are aligned at an angle to the fiber axis") in 
order to have specific electrical properties (Page 3862). Rodriguez also teaches 
wherein the graphenes are stacked so as not to be parallel to an axis direction of each 
carbon fiber (Page 3864: "the graphite platelets are stacked ... perpendicular to the fiber 
axis") in order to have specific electrical properties (Page 3862). Finally, Rodriguez 
teaches wherein the graphenes are stacked along an axis direction of the carbon fiber 
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(Page 3864: "the platelets are aligned in a direction parallel to the fiber axis") in order to 
have specific electrical properties (Page 3862). 

Therefore, it would have been obvious to one of ordinary skill in the art to modify 
the carbon fibers of Hsu to have a graphene structure in any of the orientations required 
by claims 40. 52 and 58, in order to have specific electrical properties, as disclosed by 
Rodriguez. 

Regarding claim 46, Hsu teaches a method of manufacturing an electron-emitting 
device, comprising the steps of: providing a substrate (Fig. 28, 12; Column 11, line 21) 
on which a first electrode (Fig. 28, 22; Column 14, line 31) and a second electrode (Fig. 
28, 18; Column 14, line 25) are disposed; and arranging a plurality of carbon fibers on 
the first electrode so that a height of at least a part of the carbon fibers from the 
substrate is larger than a height of the second electrode from the substrate (Fig. 28, 50; 
Column 14, line 45; Column 15, lines 59 to Column 16, line 4). Hsu teaches that the 
carbon nanotubes are formed by plasma chemical vapor deposition (Column 15. line 66 
to Column 16. line 2). Hsu fails to teach wherein the graphenes are stacked in a 
direction that is not perpendicular to an axis direction of the carbon fiber. 

In the same field of endeavor of forming carbon nanotubes by chemical vapor 
deposition (CVD) (Page 3862, beginning with "Carbon nanofibers are the product of..." 
and ending with "...in the form of a fibrous structure"), Rodriguez teaches wherein the 
structure of carbon nanotubes formed by CVD include graphenes, and the graphenes 
are stacked in a direction that is not perpendicular to an axis direction of the carbon 
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fiber. (Page 3864: "the graphite platelets are aligned at an angle to the fiber axis") in 
order to have specific electrical properties (Page 3862). 

Therefore, it would have been obvious to one of ordinary skill in the art to modify 
the carbon fibers of Hsu to have a graphene structure that is not perpendicular to an 
axis direction of the carbon fiber, as disclosed by Rodriguez, in order to have specific 
electrical properties. 

Regarding claims 41 , 47, and 53, Rodriguez further teaches wherein the 
providing step includes processes of: arranging a plurality of catalyst particles so as to 
be connected to the first electrode; and growing the plurality of carbon fibers by a 
reaction between the plurality of catalyst particles and a gas containing carbon (Page 
3864, "carbon fibers produced from the interaction powder ... with a CO/H2 mixture"). 
Motivation to combine is the same as for claims 40, 46, 52, and 58 above. 

Regarding claims 42, 48, and 54, Rodriguez further teaches wherein the catalyst 
particles contain iron (Page 3864). Motivation to combine is the same as for claims 40, 
46, 52, and 58 above. 

Regarding claims 43, 49, and 55, Hsu further teaches wherein at least one or 
more of the carbon fibers are formed to have ends apart from a surface of the second 
electrode (Fig. 28, 50). 

Regarding claims 44, 50, 56, and 59, Hsu further teaches wherein an electron 
source is manufactured having a plurality of electron-emitting devices (Column 1, lines 
8-11). 
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Regarding claims 45, 51, 57, and 60. Hsu further teaches an image forming 
apparatus (Abstract) comprising a substrate having a third electrode (Column 1 , lines 
49-51) and a phosphor, and an electron source disposed in opposition to and spaced 
from the substrate (Abstract). Note that, the Examiner understands Hsu's disclosure of 
a field emitter display (Abstract) and an third electrode (Column 1, lines 49-51) to 
inherently have a phosphor located at the third electrode in order for the device to 
function as a display. 

Response to Arguments 

Applicant's arguments with respect to claim 40-60 filed on April 20, 2006 have 
been considered but are moot in view of the new ground(s) of rejection. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Anne M. Hines whose telephone number is (571) 272- 
2285. The examiner can normally be reached on Monday through Friday from 8:00- 
4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nimesh Patel can be reached on (571) 272-2457. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Anne M Mines - , 
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